The authors determined a connection between change of functional state of human with liver cirrhosis and color characteristics of blood plasma. Features of color characteristics of blood plasma of patients with liver cirrhosis as compared with those of healthy people were determined by colorimetric method, based on absorption electromagnetic radiation in visible area. The average chromaticity coordinates in the XYZ system for patients with liver cirrhosis are x = 0.352 ± 0.006, y = 0.356 ± 0.005 as compared with healthy people chromaticity coordinates x = 0.32 ± 0.001, y = 0.32 ± 0.002.
Introduction
The works in the field of studying integral spectral characteristics of human biological fluids showed the possibility of using electronic phenomenological spectroscopy for assessment of human health [1] . This method helped to find out that the integral characteristics of absorption of electromagnetic radiation (the integral oscillator power, the effective ionization potential and the effective affinity to electron) in the visible, ultraviolet and near-IR areas for aqueous solutions of plasma can serve as a criterion for evaluating functional state of human body [2] . Then the connection between the color characteristics of blood plasma in the XYZ colorimetric system and functional state of human body was determined [3, 4] .
Experimental Procedure
A group of patients with compensated liver cirrhosis (46) and a group of donors (50) was selected for the investigation. Patients for the group were taken from the gastroenterology department of Republic Hospital using the certain criteria. The diagnosis of all patients was verified by biopsy. In addition, the diagnosis was confirmed by clinical data, results of biochemical blood tests and liver ultrasound data. The final diagnosis was made by experts from the gastroenterology department. The control group consisted of donors from the blood transfusion department. All the donated blood was investigated by standard methods used in preparing of blood. Deviation was not found. Thus, the donors are considered to be the group of conditionally healthy people.
Spectra of blood plasma aqueous solutions were recorded on an electronic spectrophotometer in the wavelength range 380 -780 nm. All the measurements were performed for aqueous solutions of plasma with concentration 2.5% by volume.
Further, absorption coefficient k(λ i ) was determined for each value of the wavelength λ i by spectrum of plasma. Spectral transmittance coefficients τ(λ i ) corresponding to the wavelength λ i , were calculated using the Bouguer-Lambert-Beer principle :
where   i   -spectral transmittance coefficient of specific wavelength intervals λ i in accordance with intervals of spectrum decomposition, a dimensionless quantity;
L-thickness of absorbing layer of solution, i.e. thickness of the cell, sm.
As you know, color characteristics depend on type of light source. The standard C source, CIE (Comission Internationale de l'Eclairage) was used as a source of visible light to determine color characteristics [5] phase of the day light (daytime diffused light of cloudy sky at noon in mid-latitudes) Color temperature Tc, K 6770.
Color characteristics were calculated by standard methods of the CIE (radiation source C) by the equations: The chromaticity coordinates were determined by the formula:
Experimental Results
The differences between the spectra of donors and patients with liver cirrhosis are shown in Figure 1 . The color characteristics of the samples of blood plasma were calculated after processing spectra. The selective figures of the chromaticity coordinates of patients with liver cirrhosis and healthy people are shown in Table 1 . Then the statistical analysis of the data was made. The basic statistics for all the investigated samples are shown in Table 2 .
Totalities of samples have a distribution close to normal, and similar values of dispersion, therefore the t-test can be used to assess the reliability of the results. T of t-test for the chromaticity coordinate x was 10.57, for y-12.9. The critical value of t for confidence probability p = 0.999 is 3.5, which is much smaller than the obtained results. Consequently, the differences between chromaticity coordinates of groups of patients and donors were statistically significant.
The differences between the color characteristics of blood plasma of patients with liver cirrhosis and healthy subjects are shown in 
Discussion
Having made the statistical processing the data we revealed that color characteristics of blood plasma of patients with liver cirrhosis differ from color characteristics of blood plasma of healthy people with a high degree of reliability.
Conclusion
Investigation of human blood plasma by colorimetric methods can be used for express diagnosis of liver cirrhosis. A healthy person is characterized by the following indicators of chromaticity coordinates: x = 0.32 ± 0.001, a = 0.32 ± 0.002. Patients with cirrhosis of the liver are characterized by the following color characteristics: x = 0.352 ± 0.006; a = 0.356 ± 0.005.
